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Materials and Methods
All experiments were performed at 25 #{176}C, and all solutions were prepared in de-ionized, distilled water.
Reagents.
Stock reagents were as described earlier (4) for the PGLIA method. 
Results and Discussion
All steady-state velocities (V58) are reported as milliabsorbance units per second (mA s ), all theophyllmne concentrations (C) are expressed as milligrams per liter (mg L') in the initial sample (which is diluted 2050-fold in the final test solution); all uncertainties, including standard errors of estimate, S , are reported plus/minus one standard deviation unit (±1 SD), and the sensitivity,which isthe slope of V55 vs C data sets, is reported in units of mA s mg' L. It was observed early in the study that at 520 nm there were some situations in which the absorbance exceeded the linear range of the photometer before reactions reached steady state. To avoid this problem, we selected a wavelength of 542 nm, at which the sensitivity is about 75% of that at 520 nm, so that most reactions would reach steady state before the linear range of the photometer has been exceeded.
Response Curves
Response curves in Figures  1A and lB show that the two mixing modes give different responses, the pre-incubation mode giving near linear response throughout the observation period and the other mode giving a response that accelerates gradually toward linear response at longer times. Figure 1C is the firstderivative of data in Figure 1B ; this rate (dA/dt) curve has the appearance of a first-order process, indicating that the time-dependent rate of the reaction sequence changes in a first-orderfashion. Thus, the response curve in Figure lB is expected to represent parallel zero-order (indicator) and first-order (competitive binding) reactions.
Preliminary Studies
Our early studies with the indicator reaction showed that the lag phase isvery short and that the reaction follows clean zero-order kinetics when reactants in the recommended concentrations (4) are mixed rapidly with glucose oxidase. When the indicator reagent containing apoglucose oxidase is mixed with either FAD or label (theophylline-FAD), the response and rate curves are similar The slopes of these regression equations
show that holoenzyme regenerated from the label is about 25% as active as holoenzyme regenerated with FAD. It was shown earlier (4) that when excess labeled and unlabeled FAD were incubated with apoenzyme for several days, the final holoenzyme activity was the same for both. The apparent firstorder rate constants for binding of apoenzyme with FAD or label increased slightly with concentation, and had average values of 10 X 10 for FAD and 2.7 x 1o-: s for label for the 2 to 20 nmol/L range examined here. In the presence of antibody, the steady-state velocity for label is decreased as expected, but the apparent first-orderrate constant isincreased from 2.7 X 10 3s toabout8 X 10 s'.
Data-Processing Options
Single-point, The average value of the rate constant was (9.6 ± 0.8) Figure   6 and Table  2 . Figure  6A is the rate curve that resulted when label was incubated with antibody for 20mm before other reagents were added. Comparison with Figure 1C shows clearly that the rate of approach to steady-state was substantially slower for this pre-mncubation experiment than when all reagents were added simultaneously. Figure 6B is the rate curve that resulted when both label and theophyllmne were incubated with antibody before the other reactants were added. Again, comparison with 
